CD 

o> 

CM 
00 
O 



(19) 




Europaisch^^P^tentamt 

Qui Europpan Patent Office 

Office europeen des brevets 




(11) 



EP 1 082 964 A1 



(12) 

(43) 

(21) 
(22) 



Date of publication: 
14.03.2001 Bulletin 2001/11 



Application number: 99923928.8 
Date of filing: 04.06.1999 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 

(51) mt ci 7 : A61K 35/74, A23L1/30, 
A23L 1/0562 
//A23C9:123 



(86) International application number: 
PCT/JP99/03017 

(87) International publication number: 

WO 99/64023 (16.12.1999 Gazette 1999/50) 



(84) Designated Contracting States: 


• SUZUKI, Nobuyuki, 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Wakamoto Pharmaceuti. Co., 


Ltd. 


MC NL PT SE 


Tokyo 103-8330 (JP) 




(30) Priority: 05.06.1998 JP 17215198 


• NAKAYA, Seigo, 




Wakamoto Pharmaceutical Co., Ltd. 


29.09.1998 JP 27551598 


Tokyo 103-8330 (JP) 




04.1 1 .1 998 JP 31351 898 


• HIRATA, Haruhisa, 




09.12.1998 JP 34950398 


Wakamoto Pharmaceuti. Co., 


Ltd. 


(71) Applicant 


Tokyo 103-8330 (JP) 






Wakamoto Pharmaceutical Co., Ltd. 


(74) Representative: 




Chuo-ku, Tokyo 103-8330 (JP) 


Hubert, Philippe etal 




(72) Inventors: 


Cabinet Beau de Lomenle 




158, rue de I'Universite 




♦ ISHIKAWA, Hlroshl, 


75340 Paris Cedex 07 (FR) 




Wakamoto Pharmaceuti. Co., Ltd 




Tokyo 103-8330 (JP) 







m 

1 
5 



3 



(54) LACTIC ACID BACTERIUM-CONTAINING COMPOSITIONS, DRUGS AND FOODS 

(57) The present invention has for its object to pro- 
vide a lactic acid bacteria-containing composition which 
is conducive to an increased pharmacologic action of 
lactic acid bacteria showing such pharmacologic action 
in the digestive tract and/or the urogential organ and 
antagonizes the clearance of those lactic acid bacteria 
from the digestive tract and/or the urogenital organ. 

The present invention, therefore, is directed to a 
lactic acid bacteria-containing composition comprising 
lactic acid bacteria showing pharmacologic action in the 
digestive tract and/or the urogenital organ 
wherein the adhesion of said lactic acid bacteria to the 
digestive tract and/or the urogenital organ is enhanced 
to potentiate said pharmacologic action. 



Q. 
LU 



Printed by Xerox (UK) Business Services 
2.16.7 <HRS)/3.6 



_ EP 1 082 964 A1 

Description 

TECHNICAL FIELD 

5 Klp^air 0 " relat6S 10 ' aCtiC ^ baCteri — te '"^ co-Pos^ions and to pharmaceutical an d 
BACKGROUND ART 

known that LMObvSlu* ,c,*„«J s a „a sJfctSE^STS ,™ 2 T '^"^ * te "™"« te - » * 

sS5=5S===== 

45 SET? acwop r! was actuai ^ administered to when 

« g ,„ a marked att .„„ ato „,„,« H^^^IX S, °™° h ^ 



£5 



30 



35 



40 



2 



EP 1 082 964 A1 

VT is classified into two types, namely VT1 which is identical to Shiga toxin produced by Shigella dysenteriae and VT2 
which resembles VT1 in biological activity but is different in physicochemical and immunological properties is known 
also as Shiga-like toxin. 

[0015] VT is the most virulent of all cytotoxins and, owing to the protein synthesis-inhibition induced by its RNA N- 
5 glycosidase activity, strong murinolethal activity, cytotoxicity and enterotoxicity are expressed. In EHEC infections, anti- 
biotics such as fosfomycin, norfloxacin, kanamycin, etc. are used but no adequate therapeutic modality has been avail- 
able to this day and development of a new therapeutic approach is awaited. 

[0016] The third field in which an amazing advance is expected of the application of lactic acid bacteria is their 
application for the treatment of food allergy. 

w [0017] The number of food allergy patients is increasing steadily in the world and this trend is particularly remark- 
able in the advanced countries. For the therapy and/or prophylaxis of food allergies, omission of causative foods and 
administration of antiallergic drugs have so far been practiced but the omission of foods imposes great physical and 
mental burdens on individuals and is subject to many limitations from the standpoint of family life or group life. Pro- 
longed administration of antiallergic drugs involves high risks for side effects. 

75 [0018] Accounting for the recent increase in the incidence of food allergy in the advanced countries, it has been 
conjectured that because of the by-now decreased chances for man being exposed to various pathogenic microorgan- 
isms, the constitution of human beings has been altered so as to react excessively to such antigenic stimuli. It is known 
that as a characteristic of the defense mechanism of experimentally constructed germ-free animals, excessive reac- 
tions to the invasion of food allergens are shown. 

20 [0019] While it is known that bottle-fed infants show a significantly high incidence of allergic disease as compared 
with breast-fed infants and the same is true of the incidence of hyperlgEemia, a check of fecal colonies reveals that the 
population of bifidobacteria is significantly low in bottle-fed infants as compared with breast-fed infants and, conversely, 
the former infants give higher Clostridium and pseudomonal counts or detection rates ["Effects of Feeding on the Fecal 
Flora of Infants", Mitsuoka, T: "Intestinal Flora and Nutrition", p. 13, Gakkai Shuppan Center, 1983]. 

25 [0020] In recent years it has been reported that the onset of allergy is associated with the balance between Th1 and 
Th2 cells, with a diminished proportion of Th1 cells leading to the onset of allergy [Modern Medicine, 53, No. 12, p. 72- 
79, 1998],thatTh1 cells are induced by IL-12 [Advances in Medicine, 180. p. 85-89, 1997], and that lactic acid bacteria 
have IL-12 production-stimulating activity [Japanese Kokai Publication Hei-1 0-1 39674]. 

[0021] Therefore, it is expected that food allergy may be prevented and cured through the intake of bifidobacteria. 
30 [0022] While the new application range of lactic acid bacteria is expanding and assuming more and more impor- 
tance, the fundamental problem remains that the lactic acid bacteria administered are rapidly cleared from the digestive 
tract and there is no effective measure to prevent this early clearance and uphold or potentiate their pharmacologic 
action. 

[0023] Meanwhile, the fourth field in which an amazing progress is also expected of the application of tactic acid 
35 bacteria is their application to the therapy and/or prophylaxis of urogenital organ infections. 

[0024] Established in the vagina of a normal healthy woman is a well-balanced flora with lactobacilli as dominant 
members. However, as the balance of this vaginal flora is disturbed by weakening of the self -cleaning action of the 
vagina, insertion of an intrauterine contraceptive device, chemical or mechanical stimuli, derangement of estrogen func- 
tion and/or infection associated with a coitus, lactobacilli are replaced by a number of other species of bacteria to cause 
40 onset of bacterial vaginosis or mycotic vaginosis. Furthermore, lactobacilli are suspected to form a protective biofilm at 
the urinary meatus to thereby prevent the ascending migration of gram-negative rod bacteria such as Escherichia coli 
from the perianal region and protecting the urinary meatus against bacterial infections. Thus, the breakdown of this pro- 
tective biofilm of lactobacilli may lead to recurrent episodes of urinary tract infection. 

[0025] When such bacterial vaginosis, recurrent urinary tract infection, etc. are left untreated, they may progress to 
45 the more serious diseases such as intrapelvic infection, postoperative infection, and it is reported that perinatal infection 
and patients with bacterial vaginosis are liable to acquire an HIV infection [AIDS, vol. 2, p. 1699-1706, 1998]. 
[0026] In such urogenital infections, a probiotic therapy with lactic acid bacteria has been attempted [The Japanese 
Journal of Antibiotics, 759 (No. 39), p. 51-12, 1998; FEMS Immunology and Medical Microbiology, 6, 251-264, 1993]. 
However, such infections of the urogenital organ are characterized in that even if a remission is obtained once, relapses 
so will be experienced and a complete cure is difficult. 

[0027] While, in this manner, the new application of lactic acid bacteria is broadening and assuming more and more 
importance, the fundamental problem remains that, after administration, lactic acid bacteria are rapidly cleared from the 
urogenital organ and there is no effective measure to prevent this early clearance and uphold and/or potentiate their 
pharmacologic action. 

55 

SUMMARY OF THE INVENTION 

[0028] In the above state of the art, the present invention has for its object to provide a lactic acid bacteria-contain - 
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DETAILED DESCRIPTION OF THE INVENTION 
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etc.; and t , 

bifidobacteria such as Bifidobacterium animatis, Bifidobacterium bifidum, Bifidobacterium breve, Bifidobacterium 
infantis. Bifidobacterium iongum, Bifidobacterium pseudotongum, Bifidobacterium thermophilum , Bifidobacterium 
adotescentis, and so on. 

5 

[0038] These lactic acid bacteria can be used singly or two or more of them may be used. 

[0039] As said lactic acid bacteria, those grown by the routine cultural method for lactic acid bacteria and harvested 
by a separatory procedure such as centrifugation can be used as they are in the present invention. 
[0040] The present invention is characterized in that the adhesion of said lactic acid bacteria to the digestive tract 
w and/or the urogenital organ is enhanced, therefore any method can be available as long as the adhesion of said lactic 
acid, bacteria to the digestive tract and/or the urogenital organ can be enhanced, but it is preferred that the method 
comprises incorporating a macromolecular substance, preferably a basic polymer. 

[0041] The basic polymer is not particularly restricted, only provided that it is a basic substance having a high 
molecular weight. Moreover, in case of an amphoteric polymer, polymers, for example a basic protein having an isoe- 
15 lectric point on the alkaline side, which is cationic when the pH is lower than its isoelectric point also falls within the 
scope of the "basic polymer". Furthermore, the term "polymer" is used in this specification to cover substances like chi- 
tosan tetramer having a molecular weight of about 808. 

[0042] The basic polymer mentioned above includes chitosan, polylysine, antihyperlipidemic anion exchange res- 
ins such as cholestyramine resin and colestimide, protamine, gelatin, aminoalkyl methacrylate copolymer E, aminoalkyl 

20 methacrylate copolymer RS, lactoferrin and lysozyme, among others, 

[0043] The chitosan mentioned above is a macromolecular polysaccharide obtainable by chemical treatment of chi- 
tin which is a main component of the exoskeleton of a crab, the shell of a shrimp, the cuticle of insects such as a locust, 
silkworm, chrysalis, etc., the cell wall of fungi of the family. Basidiomycetes such as shiitake, enokidake, etc., and fungi 
of the family Zygomycetes such as Rhizopus species, etc. These are known to have antitumorigenic, antimicrobial, 

25 immunopotentiating and other activities. 

[0044] Japanese Kokai Publication Hei-8-1 65246 discloses a physiological activity enhancer comprising a high- 
nucleic acid substance and chitosan and Japanese Kokai Publication Hei-1 0-1 91 928 discloses a health food containing 
chitosan and bifidobacteria. However, it has not been found that chitosan ever contributes to improved adhesion of lactic 
acid bacteria to the digestive tract and/or the urogenital organ and in view of the effects achieved by the present inven- 

30 tion, it appears to have been difficult to anticipate the present invention. 

[0045] Chitosan for use in the present invention is a deacetylation product obtainable by alkali treatment of native 
chitin. This chitosan occurs in a broad range of grades according to the order of average molecular weight and the 
degree of deacetylation, but the chitosan which can be used in the present invention includes any and all of such grades 
of chitosan (inclusive of chitosan oligosaccharide). As is well known, chitosan is a foodstuff; therefore, it is highly safe 

35 and quite suitable for the purposes of the present invention. 

[0046] The amount of use of chitosan relative to lactic acid bacteria in the present invention is preferably not less 
than 0.00015 mg, more preferably not less than 0.001 mg, per 1x10 9 lactic acid bacteria. 

[0047] Polylysine which can be used in the present invention is a homopolymer of the essential amino acid L-lysine 
as formed by n x amide linkages between the e -N terminal and C-terminal of L-lysine and the degree of polymerization 
40 (n) may be about 20 to 25. Polylysine is a known compound whose growth inhibitory activity against microorganisms 
has been already established. 

[0048] The amount of use of polylysine relative to lactic acid bacteria in the present invention is preferably not less 
than 0.00015 mg, more preferably not less than 0.001 mg, per 1x10 9 lactic acid bacteria. 

[0049] The antihyperlipedemic anion exchange resin which can be used in the present invention is not particularly 
45 restricted but includes cholestyramine resin and colestimide, among others. The cholestyramine resin is a known syn- 
thetic cholesterol-binding strongly basic ion exchange resin. It is commercially available under the tradenames of 
Dowex; 1-X2-CI, MK-135, etc. In Merck Index, too, it is listed under No. 2257. The colestimide mentioned above is a 
known antihyperlipidemic compound commercially available under the tradename of Cholebine. 
[0050] The amount of use of the antihyperlipidemic anion exchange resin relative to lactic acid bacteria in the 
so present invention is preferably not less than 0.00015 mg, more preferably not less than 0.001 mg, per 1x1 0 9 lactic acid 
bacteria. 

[0051] Protamine for use in the present invention is a strongly basic protein occurring principally as the nucleopro- 
tein (nucleoprotamine) bound to DNA in the nuclei of spermatids offish, and is a known compound as described in, inter 
alia . J. Antibact. Antifung. Agents Vol. 23, No. 10, pp 635-642 (1995). As of today, protamine is chiefly used in the food 
55 industry as a food preservative taking advantage of its antibacterial activity, and its amino acid composition and stere- 
ostructure have been elucidated. 

[0052] The amount of use of protamine relative to lactic acid bacteria in the present invention is preferably not less 
than 0.00015 mg, more preferably not less than 0.001 mg, per 1x10 9 lactic acid bacteria. 
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sively comprising lactic acijJ bacteria. 

[0069] The urogenital organ infections mentioned above are not particularly restricted but include bacterial vagino- 
sis, mycotic vaginosis and recurrent urinary tract infection, among others. 

[0070] The lactic acid bacteria-containing composition of the present invention can be produced by various meth- 
5 ods. The lactic acid bacteria-containing composition of the present invention cart be obtained by, for example, the 
method which comprises mixing a powder of said basic polymer with a suspension of lactic acid bacteria, the method 
which comprises mixing an aqueous solution or suspension of said basic polymer with a suspension of lactic acid bac- 
teria, or the method which comprises mixing an aqueous solution or suspension of said basic polymer with a powder of 
lactic acid bacteria. 

w [0071] Furthermore, the composition can be supplemented with a suitable stabilizer and powderized by drying, for 
example lyophilization. As the condition of mixing variables, concentrations are not particularly restricted but the tem- 
perature and pH are preferably selected judiciously in consideration of the stability >of lactic acid bacteria. 
[0072] For example, the temperature and pH of said suspension of lactic acid bacteria and those of said aqueous 
solution or suspension of basic polymer are preferably not higher than 60°C and pH 2 to 9, respectively. The lactic acid 

15 bacteria-containing, composition of the present invention can also be obtained by mixing a powder of said basic poly- 
mer with a powder of lactic acid bacteria. When chitosan or aminoalkyl methacrylate copolymer E is used as the basic 
polymer to prepare an aqueous solution of chitosan or aminoalkyl methacrylate copolymer E, it is preferable to add an 
acid component, for generally both chitosan and aminoalkyl methacrylate copolymer E may swell and dissolve under 
acidic conditions. 

20 [0073] The acid component mentioned above is not particularly restricted but includes hydrochloric acid, sulfuric 
acid, acetic acid, lactic acid, adtpic acid, succinic acid, malic acid, citric acid and tartaric acid, among others. 
[0074] The lactic acid bacteria-containing composition of the present invention, thus obtained, is administered to, 
or caused to be ingested by, man and animals as a medicine or a food. The medicine comprising the lactic acid bacte- 
ria-containing composition of the present invention is also an embodiment of the present invention and the food com- 

25 prising the lactic acid bacteria-containing composition of the present invention is also another embodiment of the 
present invention. 

[0075] The medicine or food mentioned above can be provided in a variety of forms by the conventional technology. 
As to the dosage form for application to the gastric tract powders, fine granules, granules, capsules, tablets, troches, 
syrups, etc. can be safely administered by the oral route. With regard to the dosage form for application to the urogenital 
30 organ, suppositories, tablets, capsules, creams, gels, ointments, lotions, washes and douches can be mentioned by 
way of example. 

[0076] These pharmaceutical preparations can be manufactured by formulating the lactic acid bacteria-containing 
composition with the various additives which are in routine use in pharmaceutical or food processing procedures, such 
as the excipient, binder, disintegrator, coating agent, lubricant, etc., in the known manner. 
35 [0077] The dosage in humans is dependent on the target disease and the severity of illness but in the case of an 
adult patient, not less than 1x10 6 viable ceils, preferably 1x1 0 8 to 1x10 12 viable cells, can be administered once or in a 
few divided doses a day according to need. 

[0078] The excipient includes sugars such as sucrose, lactose, mannitol, glucose, etc. and starches such as corn 
starch, potato starch, rice starch, partially pre gelatinized starch and so on. 

40 [0079] The binder includes polysaccharides such as dextrin, sodiumm alginate, carrageenan, guar gum, acacia, 
agar, etc., naturally-occurring macromolecular substances such as tragacanth, gelatin, gluten, etc., cellulose deriva- 
tives such as hydroxypropylcellulose, methylcellulose, hydroxypropylmethylcellulose, ethylcellulose, hydroxypropyl- 
ethylcellulose, carboxymethylcellulose sodium, etc., and synthetic polymers such as polyvinylpyrrolidone, polyvinyl 
alcohol, polyvinyl acetate, polyethylene glycol, polyacrylic acid, poly meth acrylic acid, and vinyl acetate resin, among 

45 others. 

[0080] The disintegrator includes cellulose derivatives such as carboxymethylcellulose, carboxymethylcellulose 
calcium, low substituted hydroxypropylcellulose, etc. and starches such as sodium carboxymethylstarch.hydroxypropyl- 
starch, corn starch, potato starch, rice starch and partially prege latinized starch, among others. 
[0081] The lubricant includes talc, stearic acid, calcium stearate, magnesium stearate, colloidal silica, hydrous sili- 

50 con dioxide, various kinds of waxes and hydrogenated oils, etc. 

[0082] The coating agent includes water-insoluble polymers such as dimethylaminoethyl methacrylate-methacrylic 
acid copolymer, polyvinyl acetal diethylaminoacetate, ethyl acrylate-methacrylic acid copolymer, ethyl acrylate-methyl 
methacrylate-chlorotrimethylammoniu methyl methacrylate copolymer, ethylcellulose, etc., enteric polymers such as 
methacrylic acid-ethyl acrylate copolymer, hydroxypropylmethylcellulose phthalate, hydroxypropylmethyiceiluiose ace- 

55 tate succinate, etc., and water-soluble polymers such as methylcellulose, hydroxypropylmethylcellulose, polyvinylpyrro- 
lidone, polyethylene glycol, etc. 

[0083] The lactic acid bacteria-containing composition of the present invention can be added to foods. The kinds of 
foods are not particularly restricted but include yogurt and other fermented milk products. 
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BEST MODE FOR CARRYING OUT THE INVENTION 
[0084] 



»^»:sr=£S~S5~-«. - 

used as the stomach cell model as is routinely used- the human TcZ™ 5 ^ S D,seases - Z2. 487, 1 998) was 
M. H. et al, FEMS Microbiol. Lett., 1 1 0 299 1993) was ZTaSSST f C3C ° * (ATCC HTB " 37 ' Coconnier 
monocytic .eukemia cell line THP-^^s^T^Z nr ™ ?** Ce " m ° del as is routine, y used ; the 
1906, 1996) was used as the food allergy modeTcell and the humTnT^ 6 *** "** (,nfect ,mmtJn - * 

et al.: Cancer Res., 12 264 1 9521 wasXrt !. h, ♦ ? Utenne Cancer ce " line HeLa (RCB007 Gey GO 

to facilitate evaluations in vitro M "° 35 106 ^S^ 9 ' 0rgan Ce " model as * ™«nely used. These are intended 



Example 1 



centrate. To this concentrate was added phosDhatobSS™ /-n , P minutea to recover a cellular con- 

advance (hereinafter referred to as PBTft^^ u ?SS^^r^ * PH 6 With 1 N ^^or to acid in 
acid bacteria/ml. KP 1 Pharmaceutical) to give a suspension of 2x1 0 9 or 3x1 o 9 lactic 

5 with 0.1 N sodium hydmxide/H 2 0 and 1^\SS2^.^ S0 ' Uti ° n WaS ^ adjUSted to pH 

Then, 10 m. of the suspension oflactic add 2° " 3C,Ue0US S0 ' Uti ° n ° f chit0San ' 
vide a lactic acid bacteria-containing composition h ' S aqU6 ° US SO,Ution of chitosan l ° P">- 

Suspen^t^ «~ The stomach cancer ce,, ,ine MKN 45 

into the wells of a 96-we.. microliter plate 1 00 u pe^ well After 3 dal 7T - ° f 5><10 Ce,,S/m ' and distributed 
cells adherent to the microliter plate were wLhe^wTh PBS L ^ 6 * 37 ° C ' the MKN 45 stomach ca »™ 

colon cancer cell line Caco 2 was suspended Un lTs M EM Tsuoo.^T/ m „°" 0layer of MKN «* Separately, the 
of 5x1 0 4 cells/ml and distributed into the wetls of a 96 1 S T^TT* W ' th 2 ° % SSrUm at a final concentration 
the Caco 2 colon cancer cells adherent ZZ llrtZ S £ ^ZTpts^r « ^ 81 37 ° C " 
Caco 2 colon cancer cells. The suspension of lactic acid LZZ ZZ 3 t0 prepare a monolayer of 

acid bacteria were respectively diluted 2-fold vWth PBS itrr!" 9 ,^ 0 * aPd the SUS P*™™ of lactic 
stomach cancer cell monolayer or the Caco 2 So "cancel . 1 i f .f* di ' Uti ° n W3S added ,0 the MKN 45 
utes. After the cells were washed wit Tpbs the te^c acid 2ST' r™** * inCUbati ° n at 37 ° C for 10 
adherent to the cells were counted under the light TZ^TZtesZ^TA^ "*° acW bacto ' ta 
tion of the present invention was found to be highly adherent to Wei ll * ! ' d bactena -containing composi- 
cells (Tables 1 and 2). 9 V adherent t0 45 st °mach cancer cells and Caco 2 colon cancer 
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Table 1 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan , cone, (mg/ml) 


N umber of adherent cells 
±SD (cells/10000 ujn 2 ) 


Lactobacillus salivarius WB1004 
(FEM P-15360) 


1x10 9 


0 


45±10 


1.25 


491 ±78** 


Lactobacillus salivarius WB1 004 
(FREM P-15360) 


1x10 9 


0 


45±10 


0.15 


368±39** 


Lactobacillus brevis WB1005 
(FREM P-15361) 


1.5x10 9 


0 


0 


0.075 


458±43** 


Lactobacillus rhamnosus 
(JCM1136) 


1.5x10 9 


0 


3±3 


0.6 


5141226** 


Lactobacillus paracasei subsp. 
paracasei (CIP1 03918) 


1.5x10 9 


0 


0 


0.075 


140+28** 


Lactobacillus casei (CIP1 03137) 


1.5x10 9 


0 


0 


0.075 


77±21** 


Lactobacillus plantarum 
(JCM1149) 


1.5x10 9 


0 


0 


0.075 


181 ±56** 


Lactobacillus salivarius subsp. 
salivarius (CIP103140) 


1.5x10 9 


0 


39±9 


1.25 


353±73** 


Lactobacillus salivarius subsp. 
salicinius (JCM1 150) 


1.5x10 9 


0 


9±2 


1.25 


213±25** 


Lactobacillus helveticus 
(JCM1120) 


1.5x10 9 


0 


7±2 


0.3 


632+136** 


Lactobacillus fermentum 
(JCM1173) 


1.5x10 9 


0 


12±3 


0.3 


831 ±248** 


Lactobacillus delbrueckii subsp. 
bulgaricus (JCM1002) 


1.5x10 9 


0 


9±4 


0.6 


351 ±72** 


Lactobacillus delbrueckii subsp. 
/acf/s(JCM1248) 


1.5x10 9 


0 


6±3 


1.25 | 


509±126** 
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Lactobacillus acidophilus 
(CIP76.13) 


1.5x10 9 


0 


0 


0.3 


56±19** 


Lactobacillus reuteri (JCM 1112) 


1x1 0 9 


0 


333±61 


0.3 


1604+177** 


Lactobacillus gasseri (JCM 1 1 3 1 ) 


1.5x10 s 


0 


37+12 


1.25 


312+96** 


Lactobacillus johnsonii (CNCM I- 
1225) 


1.5x10 9 


0 


13±4 


0.16 


691 ±68** 


Lactobacillus acidophilus WB2001 


1.5x10 9 


0 


26±18 




0.15 


2141+189** 


Student's West**: significant difference, p<0.01 " 
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Table 2 



A 


dhesion to Colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan , cone, (mg/ml) 


Number of adherent cells 
+ SD (cells/10000 yjr?) 


Lactobacillus salivarius WB1 004 
(FREM P-15360) 


1x1 0 9 


0 


104±36 


1.25 


475+62** 


Lactobacillus brevis WB1 005 
(FREM P-15361) 


1.5x10 9 


0 


3+2 


0.075 


177±75** 


Lactobacillus casei (CIP103137) 


1.5x10 9 


0 


3±1 


0.075 


71 ±34* 


Lactobacillus plantarum 
(JCM 11 49) 


1.5x10 9 


0 


2±2 


0.075 


324±169** 


Lactobacillus acidophilus 
(CIP76.13) 


1.5x10 9 


0 


11±4 




0.3 


134±58* 


Lactobacillus reuteri (JCM1 1 1 2) 


1x10 9 


0 


65±8 




0.6 


1127+431** 


Student's t-test**: significant difference, p<0.01 ' 
Student's t-test*: significant difference, p<0.05 
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Example 2 

!Sh , UCtiC a ° id baCteria W6re inocu,ated into 1 % glucose-containing GAM Bouillon (Nissui Pharmaceutical! and 
containing 2x1 0^ lactic acid bacteria/ml was obtained (P Whereby a sus P ension 

LT 1 the PreS6nt ' nVenti0n Was eval "ated by the same procedure as in Example 1 As a result th- 
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Table 3 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan, cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 ujti 2 ) 


Enterococcus faecatis 
(ATCC29212) 


1x10 9 


0 


0 


0.15 


5821114** 


Enterococcus faecalis (JCM5803) 


1x10 9 


0 


0 


0.075 


312±21** 


Enterococcus faecium (JCM5804) 


1x10 9 


0 


0 


0.15 


338±73** 


Student's t-test**: significant difference, p<0.01 

Table 4 



10 



15 



20 



25 



30 



Adhesion to colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan, conc.(mg/ml) 


Number of adherent cells 
±SD (cells/10000 urn 2 ) 


Enterococcus faecium (JCM5804) 


1x10 9 


0 


0 


0.15 


314±38** 


Student's t-test**: significant difference, p<0.01 



35 



Example 3 



[0092] A lactic acid bacteria-containing composition was prepared by mixing 10 ml of a suspension of lactic acid 
bacteria prepared as in Example 1 with 10 ml of an aqueous solution of chitosan prepared as in Example 1. 
[0093] The effect of the present invention was evaluated by the same procedure as in Example 1 . As a result, the 
lactic acid bacteria-containing composition of the present invention was found to be highly adherent to MKN 45 stomach 
40 cancer cells and Caco 2 colon cancer cells (Tables 5 and 6). 



Table 5 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan, conc.(mg/ml) 


Number of adherent cells 
±SD (cells/10000 ujti 2 ) 


Lactococcus lactis (ATCC1 1 454) 


1x10 9 


0 


8±4 


0.15 


882±233** 


Leuconostoc mesenteroides 
(JCM6124) 


1x10 9 


0 


108±30 


0.3 


844128** 



45 



50 



55 



Student's t-test**: significant difference, p<0.01 
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Table 6 



Adhesion to Colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan, cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 u.m 2 ) 


Leuconostoc mesenteroides 
(JCM6124) 


1x10 9 


0 


5±1 


0.3 


2939+563** 



Student's Mest**: significant difference, p<0.01 



75 



Example 4 



[0094] A lactic acid bactena-containing composition was prepared by mixing 1 0 ml of a suspension of lactic acid 

£2T P T r6 «^ ' n , E K xam P ,e 2 with 10 ml of an «o'ution of chitosan prepared as in Example 1 

[0095] The effect of the present invention was evaluated by the same procedure as in Example 1 As a result the 

20 ^t^^T MQ COmP ° S ' rti0n ° f thS pr6Sent inVention was found to ba "Only adherent to Caco 2 colon 



Table 7 



25 



30 



35 



40 



Adhesion to Colon cancer cell line Caco 2 (n=4) 



Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan, conc.(mg/ml) 


Number of adh erent cells 
±SD (cells/10000 urn 2 ) 


Bifidobacterium bifidum WB1 003 
(FREM P-12612) 


1x10 9 


0 


110±10 


0.6 


194+35** 


Bifidobacterium breve (JCM1 1 92) 


1x10 9 


0 


11+16 


0.6 


499+34** 


Bifidobacterium infantis (JCM1222) 


1x10 9 


0 


0 


0.15 


403+61** 


Bifidobacterium longum WB1 001 
(FREM P-1 2610) 


1x1 0 9 


0 


0 


0.3 


362±50** 


Student's t-test**: sig n if icant difference, p<0.01 





Example 5 



45 



50 



55 



E?S a ?f Specified Health Use -MEUI Bulgaria Yogurt" (Meiji Milk Products) and "Onaka-e-GG." (Takanashi 
MHk Products) were respectively diluted with sterilized PBS and inoculated on BL agar medium, 0.1 ml per Vsh Afte 

tlTh r naer °^ IC CU ' tUre 81 37 ° C ' thC emer9ent C °' 0nieS Were iso,ated The bacte ™' ^ins thus isolated were iden 
Wed by Gram-sta.n.ng and API 50 CL (Japan BioMerieux Biotech). From "MEIJI Bulgaria Yogurt" UctobaTus 
(tatoeto subsp. bulgartcus and Streptococcus salivarius subsp. thermophitus were isoLd. From "OnaS e GGr 

iJJSS ^T 7 " 05 " 5 ^ iSOlated " Th6 ' aCtiC 3Cid baCte o ria thUS iS0lated and identified were c """red in liquid media 
as i n Example 1 to give suspensions each containing 3x1 0 9 lactic acid bacteria/ml 

[0097] men 1 0 ml of each suspension of lactic acid bacteria was mixed with 1 0 ml of an aqueous solution of chi- 

ro^pr 6 ' 3 ; ' V ^ TT manner 38 EXamP ' e 1 10 9iVC 3 ' aCtiC aCid ^cteria-containing composition. 
EJ? ._| J*? eff6Ct ° f the present invention was evaluated by the same procedure as in Example 1 . As a result the 
lactic acid bacter.a-conta.nmg composition of the present invention was found to be highly adherent to MKN 45 stomach 
cancer cells and Caco 2 colon cancer cells (Tables 8 and 9) stomach 
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Table 8 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan, cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 urn 2 ) 


Lactobacillus delbrueckii subsp. 
bulgaricus (Meiji Milk Products) 


1.5x10 9 


0 


6±1 


0.6 


164±10** 


Streptococcus salivarius subsp. 
thermophilus (Meiji Milk Products) 


1.5x10 9 


0 


44±26 


0.3 


1356±102** 


Lactobacillus rhamnosus (Taka- 
nashi Miik Products) 


1.5x10 9 


0 


8±3 


0.3 


366±43** 


Student's t-test**: significant difference, p<0.01 

Table 9 


Adhesion to Colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Viable count (cells/ml) 


Chitosan, cone, (mg/m!) 


Number of adherent cells 
± SD (cells/10000 nm 2 ) 


Lactobacillus delbrueckii subsp. 
bulgaricus (Meiji Milk Products) 


1.5x10 9 


0 


7±3 


0.15 


1210±637** 


Streptococcus salivarius subsp. 
thermophilus (Meiji Milk Products) 


t.5x10 9 


0 


37±26 


0.15 


1159±305** 


Lactobacillus rhamnosus (Taka- 
nashi Milk Products) 


1.5x10 9 


0 


10±3 


0.15 


1797±239** 


Studenf s t-test**: significant difference, p<0.01 



35 Example 6 

[0099] The suspension of Lactobacillus salivarius WB 1004 and the suspension of Lactobacillus salivarius WB 
1004-containing composition as obtained in Example 1 were respectively lyophilized to prepare an Lactobacillus 
salivarius WB 1004 cell-containing powder and a powdered Lactobacillus salivarius WB 1004 cell-containing composi- 
40 tion. 

[0100] The effect of the present invention was evaluated by the same procedure as in Example 1 using the Lacto- 
bacillus salivarius WB 1 004 cell-containing powder and the powdered Lactobacillus salivarius WB 1 004 cell-containing 
composition each suspended in No. 1 solution J. P. (pH 1 .2). As a result, the lactic acid bacteria-containing composition 
of the present invention was found to be highly adherent to MKN 45 gastric cancer cells (Table 1 0). 

45 



Table 10 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Sample 


Number of adherent cells 
+ SD (cells/10000 urn 2 ) 


Powdered lactic acid bacteria 


51 ±9 


Powdered lactic acid bacteria-containing composition 


230±12** 



55 Students t-test**: significant difference, p<0.01 
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Example 7 



2 Lh nnn 7 ^tobaa/Zus saAnrxis WB 1004 prepared in the same manner as in Example 1 (5 mL) was 
™™ 96 ^^ 1004 
SiwL 9 ° f chitosan (delusive of chitosan oligosaccharide) were respectively suspended in 30 ml of 

dhbHd water and dissofced by adding 1 N hydrochloric acid. After P H adjustment J^^SS^iS each 
so u t.on was made up to 1 00 ml with distilled water to give an aqueous solution of chitosan. Then, 0 ml of the aquSus 
solut.cn of chrtosan was added to the cellular concentrate of lactic acid bacteria to give a lactic acid barteria^onteWno 

SacidTac? 6 ^1 ° f Pr6Sent inVenti ° n ^ eVa ' Uated by thS Same P^X^XXTZZTZ 
lactic acid bacter.a-conta.nmg composition of the present invention was found to be highly adherent to MKN 4S ««m«nl 
cancer cells and Caco 2 colon cancer cells (Tables 1 1 and 12). adherent to MKN 45 stomach 



Table 1 1 



Ad 


hesion to stomach cancer cell line MKN45 (n=4) 


Chitosan — ~ 


Chitosan solution (pH) 


i onuosan, conc.(mg /ml) 


I Number of adherent cells 
J ±SD (cells/10000 Jim 2 


Chitosan 1 00, deacetylation 80%, 
0.5% viscosity: 50 to 1 50 cps Wako 
Pure Chemical Ind. 


5 


1 0 


I 36±17 


J 0.25 


205+23** 


Chitosan 1 00, deacetylation 80%, 
0.5% viscosity: 300 to 700 cps 
Wako Pure Chemical Ind. 


5 


! 0 


36+17 


r 0.3 


! 200±17** 


Chitosan 1000, deacetylation: 75 
to 90%, 0.5% viscosity: 800 to 
1300 cps Wako Pure Chemical Ind. 


5 


i 0 


I 36+17 


I 0.25 


190+20** 


Koyo Chitosan, deacetylation: 
46.1%, 0.5% viscosity: 35 cps Koyo 
Chemical 


2 


L ° 


j 36+17 


1 0.00015 


j 103+21** 


Chitosan, deacetylation 7%, 0.5% 
viscosity: 430 cps Yaidzu Suisan 
Chemical 


5 


0 


36±17 


■ 0.75 


648±163** 


Kimitsu Chitosan, deacetylation 75 
to 85%, 0.5% viscosity:5 to 20 cps 
Kimitsu Chemical 


4.5 i 


0 


36±17 


10 | 


140±37** 


Kimitsu Chitosan, deacetylation 
95%, 0.5% viscosity: 5 to 20 cps 
Kimitsu Chemical 


6.5 I 


0 


36±17 




2.5 


173±40** 


Water-soluble chitosan, mol. wt. 
3000 to 30000. Wako Pure Chemi- 
cal Ind. 


4 


0 


30±6 




0.63 


71 7±92** 


Chitosan Oligosaccharide, 70% di- 
hexasaccharides: mol. 
wt.20000/30% lactic acid Yaidzu 
Suisan Chemical 


4 


0 


30+6 




0.75 


927±166** 



Student's t-test**: significant difference, p<0.01 
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Table 12 



Adhesion to Colon cancer cell line Caco 2 (n=4) 


Chitosan 


Chitosan solution (pH) 


Chitosan, cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 u.m 2 ) 


Chitosan oligosaccharide, 70% di- 
hexasaccharides: mol. wt. 
20000/30% lactic acid 

Yaidzu Suisan Chemical 


4 


0 


24±7 


0.1 


76±21" 



10 



15 



Student's t-test**: significant difference, p<0.01 



Example 8 



20 



25 



[0103] A suspension of Lactobacillus salivarius WB 1004 prepared by the same procedure as in Example 1 (5 ml) 
was centrifuged at 3000 rpm for 5 minutes to give a cellular concentrate of Lactobacillus salivarius WB 1004. 
[0104] Chitosan (chitosan 1 0, 80% acetylated, 0.5% viscosity = 5 to 20 cps, Wako Pure Chemical Ind., or Chitosan 
LL, 80% de acetylated, 0.5% viscosity = 20 cps, Yaidzu Suisan Chemical) was suspended in 30 ml of distilled water and 
solubilized with a varying kind of acid. After adjustment to pH 3 or 5 with 0.1 N-sodium hydroxide, each solution was 
made up to 100 ml with distilled water to give an aqueous solution of chitosan. Then, 10 ml of the chitosan solution were 
added to the cellular concentrate of lactic acid bacteria to give a lactic acid bacteria-containing composition. 
[0105] The effect of the present invention was evaluated by the same procedure as in Example 1 . As a result, the 
lactic acid bacteria-containing composition of the present invention was found to be highly adherent to MKN 45 stomach 
cancer cells and Cacb 2 colon cancer cells (Table 13). 
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Table 13 

Adhesion to stomach cancer ceil line MKN45 (n=4) 




55 



Example 9 

ing waterfor 5 days to e«minate SbiSS^SSi!^^!^^^ a ' l0Wed t0 drink the drink - 

positton or the suspension of Lactobacillus salivarius WB 1 004 cells as o Jn^^n c ? 004 - cont a'n.ng com- 
19 was orally administered in a dose of 0 5 ml MmoB^im a»! ™ P - - ^. Example 1. Example 17 or Example 
was isolated, and the gastric contents wera ramoved Thl h """^ * 8 ^ W3S Sacrfficed ' the s « 

nizer, the stomach was homogen izeJwit parts of 0 5 M N ^ If PBS 300 USinQ 3 S ' asS homo 8- 

nate thus obtained was appropriately d^ute^ S 5 M IS? a h ^ W6 ' 9ht P3rt °' the St0mach " The homo 9 e " 
Medium (M i te uoKa,T,ACororK 2SSS^?S^5^S^ ^'l* MDd " id L8S ^ 
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onies developed. Several of the colonies were analyzed by API 50 CH (Japan BioMerieux Biotech) and identified to be 
Lactobacillus salivarius WB 1004. As a result, the lactic acid bacteria-containing composition of the present invention 
is highly adherent to the mouse stomach (Table 1 4). 



Table 14 



! Adhesion to the mouse stomach (n=4-5) j 


Polymer (cone.) 


Sample 


Number of adherent cells 
± SD (LoglOCFU/stom- 
ach) 


Chitosan 10(0.25%) 


Lactic acid bacteria-containing composition 


7.1±0.8* 


Lactic acid bacteria 


5.7±0.2 


Eudragit RL (0.5%) 


Lactic acid bacteria-containing composition 


6.8±0.4" 


Lactic acid bacteria 


3.6±0.8 


Eudragit E100 (2%) 


Lactic acid bacteria-containing composition 


7.3±0.6** 


Lactic acid bacteria 


4.2±1.0 



Student's t-test*: significant difference, p<0.05 
Student's Mest": significant difference, p<0.01 



Example 10 

[0107] MKN 45 stomach cancer cells were suspended in 1 0% FCS-RPMI 1 640 medium at a final concentration of 
5x1 0 4 cells/ml and distributed into the wells of a 96-well microtiter plate. 0.1 ml/well. After 3 days of culture at 37 °C, the 
MKN 45 stomach cancer cells adherent to the microtiter plate were washed with PBS x 3 to prepare a monolayer of 
MKN 45 stomach cancer cells. 

[0108] The suspension of Lactobacillus salivarius WB 1004 or that of an Lactobacillus salivarius WB 1004-contain- 
ing composition as obtained in Example 1 (0.1 ml) was added to the above MKN 45 monolayer and, after 30 minutes of 
incubation, the MKN 45 stomach cancer cells were washed with PBS x 3. Then, 0.1 ml of PBS was added and a sonic 
disruption was carried out using a sonicator (Model 7250, Seiko Electronics) at 20 kHz for 5 seconds to solubilize the 
MKN 45 stomach cancer cells and disperse the Lactobacillus salivarius WB 1 004 adherent to the cells. Then, this son- 
icated fluid was diluted with PBS and spread on MRS agar plates and the viable count of Lactobacillus salivarius WB 
1 004 was determined. As a result, whereas the viable count of lactic acid bacteria adherent to MKN 45 stomach cancer 
cells was io 4ata1 when the suspension of Lactobacillus salivarius WB 1004 cells was used, the viable count was 
10 6.3±o.i a5 0Ut 30 times as high, when the suspension of Lactobacillus salivarius WB 1 004-containing composition of 
the present invention was used. 

Example 1 1 

[0109] Polylysine (50% polyfysine, Asama Kasei) was dissolved in 100 ml of PBS. Then, 10 ml of this polylysine 
solution were mixed with 10 ml of a suspension of lactic acid bacteria (pH 7, 2x1 0 9 /ml) as prepared in the same manner 
as Example 1 or 2 to give a lactic acid bacteria-containing composition. The effect of the present invention was evalu- 
ated in the same manner as in Example 1 . However, the test for adherence to the Caco 2 colon cancer cells was carried 
out at pH 7 for 30 minutes. As a result, the lactic acid bacteria-containing composition of the present invention was 
found to be highly adherent to MKN 45 stomach cancer cells and Caco 2 colon cancer cells (Tables 15 and 16). 
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Table 15 



Adhesion to stomach cancer cell line MKN45 (n=4) 



Lactic acid bacteria 


Polvmpr rnnr» fmn/m\\ 
i uiyiiici uuric. ^riig/miy 


Number of adherent cells 
±SD (cells/10000 urn 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


19±8 




12.5 


237+83** 


Lactobacillus brevis WB1005 (FREM P-15361) 


0 


20±4 




6.3 


183±16** 


Lactobacillus casei (CIP103137) 


0 


2+1 




1.6 


29+7** 


Lactobacillus plantarum (JCM1149) 


0 


1D+1 




1.6 


78±19** 


Enterococcus faecium (JCM5804) 


0 


10±5 




3.1 


393+57** 


Lactococcus lactis (ATCC1 1464) 


0 


10+4 




1.6 


188+51** 


Bifidobacterium bifidum WB1003 (FREM P-12612) 


0 


15±7 




3.1 


93±24** 


Bifidobacterium infantis (JCM1222) 


0 


8±2 




1.6 


64±16** 



Student's t-test**: significant difference, p<0.01 



Table 16 



Adhesion to colon cancer cell line Caco 2 (n=4) 



Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 urn 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


! 9±2 


1.3 


112+12** 


Lactobacillus brevis WB1005 (FREM P-15361) 


0 


6±1 


2.5 


75±7** 


Lactobacillus acidophilus WB2001 -— — -— — 


0 


4+3 


1.3 


160±11** 


Enterococcus faecium (JCM5804) 


0 


12±1 


2.5 


176+18** 


Bifidobacterium bifidum WB1003 (FREM P-12612) 


0 


5+2 


Student's t-test**: sianifieant diffamnoo n ^c\ n-t 


0.6 


625+32** 
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Example 12 

[01 1 0] Cholestyramine resin (Sigma) was suspended in 1 00 ml of PBS. Then, 1 0 ml of the suspension of cholesty- 
ramine resin was mixed with 1 0 ml of a suspension of lactic acid bacteria (pH 7, 2x1 0 9 /ml) prepared in the same man- 
ner as in Example 1 or 2 to give a lactic acid bacteria-containing composition. The effect of the present invention was 
evaluated in the same manner as in Example 1 . However, the test for adherence to the Caco 2 colon cancer cells was 
carried out at pH 7 for 30 minutes. As a result, the lactic acid bacteria-containing composition of the present invention 
was found to be highly adherent to MKN 45 stomach cancer cells and Caco 2 colon cancer cells (Tables 17 and 18). 



Table 17 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
± bD (cells/10000 jxm ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


172+44 


1 .3 


OA a t orte** 
O44+30B 


Lactobacillus &rev/s WB1 005 (FREM P-15361) 


0 


57±30 


0.078 


624±77** 


Lactobacillus casei (CIP103137) 


0 


5±1 


0.31 


264±28** 


Lactobacillus acidophilus (CIP76.13) 


0 


21±5 


1.3 


1859±280" 


Enterococcus faecium (JCM5804) 


0 


95±18 


0.078 


394±103** 


Lactococcus lactis (ATCC1 1454) 


0 


40±7 


1.3 


1619±454" 


Bifidobacterium breve (JCM1 1 92) 


0 


14±4 


0.078 


53±6** 


Bifidobacterium infantis (J CM 1222) 


o i 


42±3 


0.078 


627±94** 



Student's Mest**: significant difference, p<0.01 
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Table 18 



15 



20 



25 



Adhesion to colon cancer cell line Caco 2 (n=4) 



35 



40 



Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
+ SD (cells/1 0000 urn 2 ) 


Lactobacillus salivarius WB1 004 (FREM P-15360) 


0 


9±2 




1.3 


359+18** 


Lactobacillus brevis WB1005 (FREM P-15361) 


0 


6±1 




2.5 


31 7±1 7** 


Lactobacillus acidophilus (CIP76.13) 


o 


1±1 




2.5 


1 97±21** 


Lactobacillus johnsonii (CNCM 1-1 225) 


0 






5.0 


69+13** 


Lactobacillus acidophilus WB2001 


0 


4±3 




1.3 


324±16** 


Enterococcus faecium (JCM5804) 


0 


12±1 




2.5 


139±14** 


Lactococcus lactis (ATCC1 1454) 


0 


1±1 




5.0 


141±11** 


Bifidobacterium b/fidum WB1003 (FREM P-12612) 


0 


5±2 




0.6 


659±29** 



Student's t-test": significant difference, p<0.01 
Example 13 

[0111] Protamine (Asama Kasei) was dissolved in 60 ml of distilled waterfollowed by addition and dissolution of o 9 
whlrebvTn ^ *** to pH 4 with 1 N ' HCI *«« wrth dLed water to SSS mf 

22* T ? USOUS Pr0tam ' ne S0 ' Uti0n ° f 2 - 5% ° r 015% concentration was obtained. Then, 10 ml 7^8 aqueous 
™Z IT * WCre miX6d Wfth 1 ° m ' ° f 3 sus P ensi °" ° f LactobadHus saHvarius WB 1 004 (pH \ £ oC pre- 
™ i , Same T 38 in EXamP ' e 1 t0 9ive 3 ,actic acid baoteria-containing composition JtTeLTlfZ 
comooi Z n „f * ™ S ^ U9ted bV SamC PrOCedUre 38 in Examp,e 1 " As a result ' '«£ acid bacterial! no 



45 



50 



Table 19 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


IM umber of adherent cells 
± SD (cells/10000 urn 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


57±13 ; 


12.5 


128±28** 



20 




EP 1 082 964 A1 



Table 20 



Adhesion to colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 urn 2 ) 


Lactobacillus sativarius WB1004 (FREM P-15360) 


0 


18±5 


0.75 


105±33** 



Student's Mest**: significant difference, p<0.01 



Example 14 

15 

[0112] Protamine sulfate (salmon-derived; Wako Pure Chemical Ind.) was dissolved in 60 ml of distilled water fol- 
lowed by addition and dissolution of 0.9 g of sodium chloride. The solution was adjusted to pH 7 with 1 N-sodium 
hydroxide and diluted with distilled water to make 1 00 ml, whereby an aqueous protamine solution of 0.06 to 0.5% con- 
centration was obtained. Then, 10 ml of each protamine solution were mixed with 10 ml of a suspension of lactic acid 
20 bacteria (pH 7 f 3x1 O^/ml) prepared as in Example 1 or 2 to provide a lactic acid bacteria-containing composition. The 
effect of the present invention was evaluated by the same procedure as in Example 1 . However, the test for adherence 
to the Caco 2 colon cancer cells was carried out at pH 7 for 30 minutes. As a result, the lactic acid bacteria-containing 
composition of the present invention was found to be highly adherent to Caco 2 colon cancer cells (Table 21). 



25 

Table 21 



Adhesion to colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 ujti 2 ) 


Lactobacillus sativarius WB1004 (FREM P-15360) 


0 


9±2 


0.3 


161 ±22** 


Lactobacillus brevis WB1005 (FREM P-15361) 


0 


6±1 


0.6 


412±46** 


Lactobacillus plantarum ( JCM 1 1 49) 


0 


0 


1.3 


122±17** 


Lactobacillus acidophilus (CIP76.13) 


0 


1±1 


0.6 


44±8** 


Lactobacillus johnsonii (CNCM 1-1225) 


0 


1±1 


2.5 


22±7** 


Lactobacillus acidophilus WB200 1 


0 


4±3 


0.6 


290±41** 


Enterococcus faecium (JCM5804) 


0 


12±1 


2.5 


173±24** 


Bifidobacterium bifidum WB1003 (FREM P-12612) 


0 


5±2 


0.6 


601±81** 



Student's t-test**: significant difference, p<0.01 

55 
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Example 15 



10 



LxVmL ™oT nSi0n ° f 'f ^ baCt6ria (3X1 ° 9 Ce " S/m ') 38 ? re P ared in the same manner as in Examp.e 1 or 
[0115] The effect of the present invention was evaluated by the same procedure as in Example 1 However th* t«t 



15 



Table 22 





Adhesion to stomach cancer cell line MKN45 (n=4) 




Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
+ SD (cells/10000 urn 2 ) 




Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


19+5 






10 


94±21** 


25 


Lactobacillus gasseri ( JCM 1131) 


0 


28+3 






6.4 


427+138** 




Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


5±3 






6.4 


66+21** 


30 


Lactobacillus johnsonli (CNCM 1-1225) 


0 


7±4 






2.5 


25±10* ! 




Lactobacillus acidophilus WB2001 


0 


33±8 


35 




40 


612+90** 


Student's t-tesr w : significant difference, p<0.01 
Student's Mest*: significant difference, p<0.05 





Table 23 



Adhesion to colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
± SD (cells/1 0000 u.m 2 ) 


Enterococcus faecium (JCM5804) 


0 


157±81 




2.5 


1400+633** 


Bifidobacterium bifidum WB1003 (FREM P-12612) 


0 


7±5 




0.6 


55+19** 



45 



50 



55 



Example 16 

[0116] Low-molecular-weight gelatin (Miyagi Kagaku Kogyo) (1 0 g) was dissolved in 80 ml of distilled water followed 
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by addition and dissolution of 0.9 g of sodium chloride. This solution was adjusted to pH 3 with 1 N-HCI and diluted with 
distilled water to make 100 ml, whereby an aqueous solution of low-molecular-weight gelatin was obtained. Then, 10 
ml of this 1 0% aqueous solution of low-molecular-weight gelatin were mixed with 10 ml of a suspension of Lactobacillus 
saliva rius WB 1 004 (pH 3, 3x1 0 9 cells/ml) to give a lactic acid bacteria-containing composition. The effect of the present 
5 invention was evaluated by the same procedure as in Example 1 . However, the adherence test was carried out for 30 
minutes. As a result, the lactic acid bacteria-containing composition of the present invention was found to be highly 
adherent to MKN 45 stomach cancer cells (Table 24). 



Table 24 

10 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent ceils 
±SD (cells/10000 urn 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


19±5 


50 


304±79" 



Student's Mest**: significant difference, p<0.01 



20 

[0117] Aminoalkyl methacrylate copolymer RS (Eudragit RL100, R6hm) was suspended in 80 ml of distilled water 
and the suspension was heated at 80 °C with stirring for 2 hours to disperse the aminoalkyl methacrylate copolymer RS 
(mean particle diameter 49.3 nm). Then, 0.96 g of PBS powder (Dulbecco's PBS(-), Nissui Pharamceutical) was added 
and dissolved and the solution was diluted with distilled water to make 1 00 ml and filtered (filter: 1 .2 um) to give an 

25 aqueous dispersion of aminoalkyl methacrylate copolymer RS. Then, 1 0 ml of this aqueous dispersion of aminoalkyl 
methacrylate copolymer RS were mixed with 1 0 ml of a suspension of lactic acid bacteria (pH 7, 3x1 0 9 cells/mi) pre- 
pared in the same manner as in Example 5 to give a lactic acid bacteria-containing composition. The affect of the 
present invention was evaluated by the same procedure as in Example 1 or Example 5. As a result, the lactic acid bac- 
teria-containing composition of the present invention was found to be highly adherent to MKN 45 stomach cancer cells 

30 and Caco 2 colon cancer cells (Tables 25 and 26). 



Table 25 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 u.m 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


30±5 


0.15 


559+50** 


Lactobacillus gasseri (JCM1 131) 


0 


2±2 


2.5 


212±68** 


Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


5+2 


0.83 


31 ±9** 


Lactobacillus acidophilus (CIP76.13) 


0 


7±2 


0.28 


13+3* 


Lactobacillus johnsonii (CNCM 1-1225) 


0 


7±3 


0.031 


20±9* 


Lactobacillus acidophilus WB2001 


0 


13±7 


0.28 


1139±412** 



Student's t-test**: significant difference, p<0.01 
Student's West*: significant difference, p<0.05 
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15 



20 



Table 26 



Adhesion to colon cancer cell line Caco 2 (n=4) 



Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
+ SD (cells/10000 urn 2 ) 


Lactabaciltus salivarius WB1004 (FREM P- 15360) 


0 


233+107 




0.05 


3526±484** 


Lactobacillus gasseri ( JCM 1 1 3 1 ) " "~ 


0 


0/X*X3 




0.05 


1593±647** 


Lactobacillus johnsonii (CNCM 1-1225) 


0 


I 27±29 




12.5 


77±27* 


Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


90+95 




0.05 


627+385* 


Enterococcus faecium (JCM5804) 


0 


131±46 




0.05 


2451+825** 


Bifidobacterium infantis (JCM 1222) 


0 


19±18 




0.05 


501+232** 


Student's t-test**: significant difference, p<0.01 
Student's t-test*: significant difference, p<0.05 





Example 18 

30 

RS were mixed with 10 ml of a suspension of Lactobacillus salivarius WB 1004 (pH 4 3x10 9 cells/mh nr»n a « J IT 



50 



Table 27 



Adhesion to stomach can 

Lactic acid bacteria 


cercell line MKN45 (n=4) 
Polymer cone, (mg/ml) 


Number of adherentcells 
+ SD (cells/10000 *im 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


57±13 


1.5 


556+135** 



55 
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Table 28 



Adhesion to colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 u.m 2 ) 


Lactobacillus salivahus WB1004 (FREM P-15360) 


0 


18±5 


3 


89±35* 



Student's t-test*: significant difference, p<0.05 




Example 19 

15 

[0119] A suspension of lactic acid bacteria (3x1 0 9 cells/ml) obtained in the same manner as in Example 1 or Exam- 
ple 5 (10 ml) was centrifuged at 3000 mm for 10 minutes to give a cellular concentrate of lactic acid bacteria. 
[0120] Aminoalkyl methacrylate copolymer E (Eudragit E100, Rohm) was suspended in 60 ml of distilled water and 
dissolved w'rth 1 N-HCI. Then, 0.9 g of sodium chloride was added and dissolved. The solution was adjusted to pH 5 

20 with 0.1 N-sodium hydroxide and diluted to 100 ml with distilled water to give an aqueous solution of aminoalkyl meth- 
acrylate copolymer E. Then, 20 ml of the aqueous solution of aminoalkyl methacrylate copolymer E were mixed with 
the above cellular concentrate of lactic acid bacteria to give a lactic acid bacteria-containing composition. The effect of 
the present invention was evaluated by the same procedure as in Example 1 . However, the test for adherence was car- 
ried out for 30 minutes. As a result, the lactic acid bacteria-containing composition of the present invention was found 

25 to be highly adherent to MKN 45 stomach cancer cells and Caco 2 colon cancer cells (Tables 29 and 30). 



Table 29 



Adhesion to stomach cancer cell line MKN 45 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 u.m 2 ) 


Lactobacillus salivahus WB1004 (FREM P-15360) 


0 


57+13 


25 


140+.50* 


Lactobacillus gasseri (JCM1 1 31 ) 


0 


28±13 


8 


777±197** 


Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


5±3 


1.3 


138±45** 


Lactobacillus acidophilus (CIP76.13) 


0 


14±7 


8 


156±30** 


Lactobacillus johnsonii (CNCM 1-1225) 


0 


12±3 


8 


101+30** 


Lactobacillus acidophilus WB2001 


0 


156±20 


3.2 


392±81** 



Student's t-test**: significant difference, p<0.01 
Student's t-test*: significant difference, p<0.05 
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Table 30 



15 



20 



25 



Adhesion to colon cancer eel Nine Caco 2 (n=4) ~~~] 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
+ SD (cells/10000 urn 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


io±o 




1.5 


1 82+50** 


Lactobacillus gasseri (JCM1 131) 


0 


126±59 




0.8 


1516+366** 


Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


65+44 




0.05 


431+151** 


Enterococcus faecium (JCM5804) 1 


0 


87±79 




0.05 


961+284** 


Bifidobacterium bifidum WB1003 (FREM P-12612) 


0 


142±90 




0.8 


414+91** 


Bifidobacterium infantis (JCM1222) 


0 


5±4 


SttiHcant'e »U R !i; i -i:ix 


0.8 


231 ±64** 



Example 20 



30 



35 



l °TJ , 'h aCto ? rrin < Wako Pure Chemical Ind.) (5 g) was dissolved in 60 mL of distilled water followed bv addition 

to ?oo s mL Zn t a9 H 9 M r dium ch,oride - ^ solution was adjusted to p h 4 wfth 1 NW2EI!ri£S2E 

o 00 mL. and filtered (1.2 pm to give an aqueous solution of lactoferrin. Then, 10 ml of this 5% aqueous soluZ of 
lactofernn were m.xed with 10 m. of a suspension of LactobacWus sativarius WB 1004 (pH 4, W ceS Peered 
n the same manner as in Example 1 to give a lactic acid bacteria-containing composftion The effec of thj Tsen 

oT ft - on n ofT CVa,Uat f ' bV Pr0CedU,B 38 " Example 1 • AS a resul the «c acW S^SSiSlSS 

posrt.cn of the present .nvenhon was found to be highly adherent to MKN 45 stomach cancer cells (TabTsi 



Table 31 



40 



45 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


N umber of adherent cells 
+ SD (cells/10000 u.m 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


57±13 


25 


333+71** 



so Example 21 



55 



[ °!f? , !" W . Wte lysoz y me < Wako Pure Chemical Ind.) was dissolved in 60 ml of distilled waterfollowed bv addition 

£££2? 9 ° f S ° diUm Cf : ,0ride - ^ S0 ' Uti0n 3djUSted t0 PH 4 with 1 N - HCI anTdi S 100 « 
d,st.lled water to g W e an aqueous solution of lysozyme. Then. 1 0 ml of this lysozyme solution were mixed with TnTS 

a suspens.cn of LactobadHus saUvarius WB 1 004 (pH 4. 3x10^ cells/m.) prepared in the same manned* Tin Examote 
iSSUS? T T T r° ntainin9 COm P° si,ion - The * ^e present invention was evaluated ^ ,h sTme 
EZS h h hk!T • 3 reSU,t - the ' aCtiC 3Cid ^^"containing composition of the present invention 
found to be highly adherent to MKN 46 stomach cancer cells and Caco 2 colon cancer ce.ls (Tables 32 and 33 
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Table 32 



Adhesion to stomach cancer cell line MKN45 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 jim 2 ) 


Lactobacillus sativarius WB1004 (FREM P-15360) 


0 


30+6 


25 


174+42** 



Student's Mest**: significant difference, p<0.01 



Table 33 



Adhesion to colon cancer cell line Caco 2 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 urn 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


24±7 


6.3 


47±7* 



25 Student's t-test*: significant difference. p<0.05 



Example 22 

30 [0123] A suspension of lactic acid bacteria (3x1 0 9 cells/ml) prepared in the same manner as in Example 1 (1 ml) 
was centrifuged at 3000 rpm for 5 minutes to give a cellular concentrate of lactic acid bacteria. To this concentrate was 
added 1 mi of a mixture of the aqueous chitosan solution, aqueous gelatin solution, Eudragit RL100 suspension and 
aqueous lactoferrin solution each prepared in the same manner as in Example 1, Example 15, Example 17 and Exam- 
ple 20 to give a lactic acid bacteria-containing composition. 

35 [0124] The effect of the present invention was evaluated by the same procedure as in Example 1 . As a result, the 
lactic acid bacteria-containing composition of the present invention was found to be highly adherent to MKN 45 stomach 
cancer cells (Table 34). 
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Table 34 


5 


Adhesion to stomach cancer cell line MKN45 (n=4) 




Lactic acid bacteria 


Pnh/mpr 


Polymer cone, (mg/ml) 


Number of adherent cells 
+ SD (cells/10000 urn 2 ) 




Lactobacillus salivarius WB1004 (FREM 
P-15360) 


None 


0 


61 ±7 


10 


Eudragit RL100 
Gelatin AP1 00 


n o 
10 


422±44** 




Lactobacillus salivarius WB1004 (FREM 
P-15360) 


None 


0 


46±12 


15 


Gelatin AP100 

Bovine 

lactoferrin 


1 u 
25 


368173** 




Lactobacillus salivarius WB1004 (FREM 
P-15360) 


None 


r\ 
O 


46+12 


20 


Chitosan 10 

Bovine 

lactoferrin 


1.25 
25 


645±190** 


25 


Lactobacillus gasseri ( JCM 1131) 


None 


0 


51 ±24 




Chitosan 10 
Lactoferrin 


2.5 
12.5 


251 ±70** 




Lactobacillus gasseri (JCM 1131) 


None 


0 


51±24 


30 




Gelatin AP100 
Lactoferrin 


10 
6.25 


230±35** 


Student's t-test**: significant difference, p<0.01 ~ " 





35 Example 23 



50 



to the ^ta-ned -,,u arconcentmte to prepare a suspension containing 3x10* .actio acid bactena/m"' ^ 
[0126J Chitosan (Chitosan 10) was suspended in 30 ml of distilled water and dissolved with 1 IM hci Th» 

xh" Conhf i: m °- 1 r aoH and dnuted to 1 °° mi with ^ ■ssszi : ^ ^ 

[0127] The effect of the present invention was evaluated as follows THP-1 monoevtic iP..^mi a ^n* « 
!KS* - A „ S . U f !o Si »°?, (50 Ml) ° f thS ' aCtiC a ° id bacteri ^containing composition or a suspension of lactic acid bacte 

"^ZTi^T^^IT to the THP ~ 1 monocy,ic ,eukemia ce,ls in * e we » s « SSSSL 

incuoated at 37 C for 30 minutes. Then, 1 5% sucrose-containing PBS was distributed into the wells of a 96 wpM mi™, 
•tor plate, 200 p^e.l and 20 pi of the reaction mixture of the inctbated (30 min.) THP- ^ monoSJleutemia celte w^ 
the suspension of actio acid baoteria^ontaining composition or the suspension of (actio acid b2 ri ^were Tye^ld a£ 
the plate w*s cen trrfuged at 500 rpm for 5 minutes to recover a cellular residue. This residue was washed w7 

,h„«! t re °w k I" 96 " 31 500 rPm for 5 minUteS t0 9ive a ce " P el,et " The lact « ^id bacteria were S sSned and 
those lactic aad bactena adherent to the cells were counted under the light microscope As a res^ thpT^ Ifn k 
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Table 35 



Adhesion to monocytic leukemia cell line THP-1 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
± SD (cells/cell) 


Lactobacillus gasseri (JCM1 131) 


0 


5±4 


5.0 


42±4** 


Lactobacillus johnsonii (CNCM 1-1225) 


0 


4±1 


1.3 


22±7** 


Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


1±1 


5.0 


16±12* 


Lactobacillus plantarum (JCM11 49) 


0 


1±1 


5.0 


17±6** 


Enterococcus faecium (JCM5804) 


0 


1±2 


5.0 


22+5** 


Bifidobacterium infantis ( JCM 1 222) 


0 


1+1 


5.0 


22±10** 



Student's t-test*: significant difference, p<0.05 
Student's t-test**: significant difference, p<0.01 



Example 24 

30 

[0129] A lactic acid bacteria-containing composition was prepared by mixing 1 ml of a suspension of lactic acid bac- 
teria as obtained in the same manner as in Example 23 with 1 ml of an aqueous dispersion of aminoalky! methacrylate 
copolymer RS as prepared in the same manner as in Example 17. The effect of the present invention was evaluated by 
the same procedure as in Example 23. As a result, the lactic acid bacteria-containing composition of the present inven- 
35 tion was found to be highly adherent to THP-1 monocytic leukemia cells (Table 36). 



40 



45 



50 
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Table 36 



5 


^ Adhesion to monocytic leukemia cell line THP-1 (n=4) 




Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
+ SD (cells/cell) 




Lactobacillus gasseri ( JCM 1 1 3 1 ) — — ~~- 


o 


1±1 


10 




0.2 


^*+X 1 o 




Lactobacillus johnsonii (CNCM 1-1225) 


Q 


1±0.2 






0.8 


17+6** 


15 


Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


0.3±0.3 




0.2 


22±8** 




Lactobacillus plantarum (JCM 1 149) 


0 


0.2+0.2 






0.05 


7±1** 


20 


Enterococous faecium (JCM5804) 


0 


14±17 






0.2 


88±44** 




Bifidobacterium infantis (JCM 1222) 


0 


1±1 






0.8 


32116** 


Student's t-test*: significant difference, p<0.05 
Student's t-test**: significant difference. p<0.01 





Example 25 



35 



40 



45 



[°"° ] A lac "? ac ' d bacteria-containing composition was prepared by mixing 1 ml of a suspension of lactic acid bac- 
teria as prepared in the same manneras in Example 23 with 1 ml of an aqueous dispersion of aminoaS m^thallate 
copolymer E as prepared in the same manner as in Example 19. aminoaiKyi methacrylate 

I013 JI • Tf ! 6 e ? eCt ° f the present inventi °" evaluated as follows. THP-1 monocytic leukemia cells were sue 

zTbo^ts 6) at a final co ~ on of 6x1 ° 6 ce " s/mi and distributed «■ ^^t 9 ^:zz:z 

[0132] A suspension of the lactic acid bacteria-containing composition or a suspension of lactir *hh h a ^rio 

„ °, mlCr ° tlter P ' ate and me Plate Was incubated at 37 ° c for 60 minutes. Separately 15% ^crose PBS 

W itonTvtScTeu^S'Ll " °TT 2 °° PCf We "' and 20 «- of a rea « ! °" ^ HI " 
E£ . w k ? leukemia t cel| s and sa,d suspension of lactic acid bacteria-containing composition or suspension of 
acta : acd bactena, as .ncubated for 60 minutes, were layered and the plate was centriluged at 500 mm fo7= minutes 
to obtain a cellular concentrate. The obtained concentrate was washed with 200 pi of PBS and recen Juaed aT 5M mm 
for 5 minutes to obtain a pellet The lactic acid bacteria were Gram-stained and the lactic SSSSTS?^ *I 
cells were counted undertheligh^^ 

.nvent.on was found to be highly adherent to THP-1 monocytic leukemia cells (Table 37) P 
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Table 37 



Adhesion to monocytic leukemia cell line THP-1 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Numberof adherent cells 
± SD (cells/cell) 


Lactobacillus gasseri (JCM1 1 31 ) 


0 


7±8 


0.05 


104+14** 


Lactobacillus johnsonii (CNCM 1-1225) 


0 


10±6 


0.2 


49±21** 


Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


9±10 


0.05 


129±10** 


Lactobacillus plantarum ( JCM 1 1 49) 


0 


3±3 


3.2 


25±3** 


Enterococcus faecium (JCM5804) 


0 


2±4 


0.2 


138±42" 


Bifidobacterium infantis (JCM 1222) 


0 


1±1 


0.2 


22±11** 



Student's West*: significant difference, p<0.05 
Student's t-test**: significant difference, p<0.01 



Example 26 

30 

[0133] A culture of tactic acid bacteria (3x1 0 9 cells/ml) as obtained by the same procedure as in Example 23 was 
centrifuged at 3000 rpm for 5 minutes to give a cellular concentrate. To the obtained concentrate was added a sufficient 
amount of saline (pH 4) to give a suspension containing 3x1 0 9 lactic acid bacteria/ml. 

[0134] Gelatin (Type AP-100, Nitta Gelatin) was suspended in 80 ml of distilled water and dissolved by wanning at 
35 50 °C. After spontaneous cooling. 0.9 g of sodium chloride was added and dissolved and the solution was adjusted to 
pH 4 with 1 N-HCI and diluted to 100 ml with distilled water to give an aqueous solution of gelatin. Then, 1 ml of the 
suspension of lactic acid bacteria (In saline, pH 4) was mixed with 1 ml of the above aqueous solution of gelatin to give 
a lactic acid bacteria-containing composition. 

[0135] The effect of the present invention was evaluated as follows. THP-1 monocytic leukemia cells were sus- 
40 pended in saline (pH 4) at a final concentration of 6x1 0 6 cells/ml and distributed into the wells of a 96-well microtiter 
plate, 50 til/well. 

[0136] A suspension of lactic acid bacteria-containing composition or a suspension of lactic acid bacteria, each as 
diluted 2-fold with saline (pH 4), was added, 50 u.l per well, to the THP-1 monocytic leukemia cells in the wells at a 
microtiter plate and the plate was incubated at 37 °C for 90 minutes. Separately, 1 5% sucrose-PBS was distributed into 

45 the wells of a 96-well microtiter plate, 200 u.1 per well, and 20 u.1 of a reaction mixture of said suspension of lactic acid 
bacterial-containing composition or suspension of lactic acid bacteria with THP-1 monocytic leukemia cells, as incu- 
bated for 90 minutes, were layered and the plate was centrifuged at 500 rpm for 5 minutes to obtain a cellular concen- 
trate. The concentrate thus obtained was washed with 200 u.l of PBS and recentr'rfuged at 500 rpm for 5 minutes to give 
a cell pellet. The lactic acid bacteria were Gram-stained and those lactic acid bacteria adherent to the leukemia cells 

so were counted under the light microscope. As a result, the lactic acid bacteria-containing composition of the present 
invention was found to be highly adherent to THP-1 monocytic leukemia cells (Table 38). 
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Table 38 



15 



Adhesion to monocytic leukemia cell line THP-1 (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
± SD (cells/cell) 


Lactobacillus gasseri (JCM 1 131 ) 


0 


1+1 




0.32 


5+1** 


Lactobacillus johnsonii (CNCM 1-1225) 


0 


2±2 




1.3 


12±9 


Lactobacillus rhamnosus (Takanashi Milk Product) 


0 


0.2±0.1 




0.32 


10±3** 


Lactobacillus plantarum (JCM 1 1 49) 


0 


1±0.3 




0.08 


2±1* 


Enterococcus faecium (JCM5804) 


0 


1±2 




5.0 


16+9* 1 


Bifidobacterium infantis (JCM 1 222) ~ — — - 


0 


1±1 




5.0 


11±13* 



Student's t-test**: significant difference. p<0.01 



30 



40 



Example 27 

2J2L T ° t inVeS ! i . 9ate P harmacol °9^ action-potentiating effect of the lactic acid bacteria-containing composition 
of the present invention, with attention paid to lactic acid which is one of pharmacoactive substances, the LoZ of to- 
bc acd Placed by the .actio acid bacteria adherent to the cel.s was determined by the following method Tus Z 
lachc acid bacteria (IxctobaaUus salivarius WB 1004 or Enterococcus faecium JCM 5804) containing comSions 

the procedure described in Example 1. After each system was washed with PBS x 3. 0.1 ml of Hanks balanced sal 
solution (Gibco; hereinafter referred to as HBSS) was added, followed by incubation atW^JIbrS to -nlSaS 
produced ,n the supernatant was methylated with methanolic sulfuric acid, extracted with chlorofo™ and assa^d 2 
producZ S P 39) 3 ' ' aCtiC 9Cid baCteria ™ tei "'"9 «> W>n adherent to ce.fe gave high lacS 
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Table 39 



Lactic acid production by the lactic acid bacteria adherent to stomach cancer cell line MKN45 


Lactic acid bacteria 


Polymer 


Cone, (mg/ml) 


Production of lactic acid 
(mM) 


Lactobacillus sativarius (WB1004) 


Chitosan 10 


0 


0.13 


0.64 


2.74 


Eudragit RL 


0 


0.13 


0.04 


1.15 


Eudragit E100 


0 


0.13 


0.3 


0.87 


Gelatin AP1 00 


0 


0.16 


1.25 


0.88 


Cholestyramine resin 


0 


0.15 


0.6 


1.79 


Protamine sulfate 


0 


0.15 


0.3 


1.05 


Enterococcus faeclum (JCM5804) 


Gelatin AP100 


0 


0 


0.3 


0.27 



Example 28 

30 

[01 38] To investigate the pharmacologic action-potentiating effect of the lactic acid bacteria-containing composition 
of the present invention, with attention paid to lactic acid which is a pharmacoactive substance, the amount of lactic acid 
produced by the lactic acid bacteria adherent to the cells was determined by the following method. Thus, the lactic acid 
bacteria (Lactobacillus sativarius WB 1004)-containing compositions prepared in Examples 1, 15, 17 and 19 were 
35 respectively caused to adhere to Caco 2 colon cancer cells by the same procedure as described in Example 1 . After 
each system was washed with PBS x 3, 0. 1 ml of HBSS was added, and the mixture was incubated at 37 °C for 3 hours. 
The lactic acid in the supernatant was methylated with methanolic sulfuric acid, extracted with chloroform, and assayed 
by gas chromatography. As a result, the lactic acid bacteria-containing composition adherent to cells gave high lactic 
acid production (Table 40). 

40 



Table 40 



Lactic acid production by the lactic acid bacteria adherent to colon 
cancer cell line Caco 2 


Polymer 


Cone, (mg/ml) 


Production of lactic acid (mM) 


Chitosan 10 


0 


0.13 


0.3 


0.83 


Eudragit RL 


0 


0.13 


0.02 


0.54 


Eudragit E100 


0 


0.13 


0.08 


0.62 


Gelatin AP100 


0 


0.14 


0.6 


0.33 
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Example 29 



tion was told to be high./^ <^°" ^ ^en- 



Adhesion to stomach cancer cell line MKN45 (n-4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


N umber of adherent cells 
±SD (cells/10000 u.m 2 ) 


Lactobacillus salivanus WB1004 (FREM P-15360) 

Student's t-tftst**' Rinnifi^=>n4 A\U*.~~ n 


0 


55+10 


2.5 


1038±172** 



15 



20 



25 



Example 30 



40 



45 



50 



Table 42 





Adhesion to stomach cancer cell line MKN45 (n=4) 


Sample 


Polymer cone, (mg/ml) 


Number of adherent cells ± SD (cells/10000 u.m 2 ) 


Chitosan tetramer 


0 


190±27 




12.5 


324±101* 


Chltosan pentamer 


0 


190±27 




25 


444±51** 


Chitosan hexamer 


0 


190±27 




25 


1058±161** ~i 



Student's West**: significant difference, p<0.01 



Example 31 



uZL£5S£l. ° f laC,iC ^ baCt6ria (3X1 ° 9 Ce ' ,S/m,) Prepared * the ascribed ,n Exampie 

55 [0142J Chitosan (Chitosan 1 0. 80% deacetylated, 0.5% viscosity = 5 to 20 cos Wako Pur* rh omlra i , ^ ^ 
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at 3000 rpm for 1 0 minutes was mixed with 1 mi of the aqueous chitosan soiution to give a lactic acid bacteria-contain- 
ing composition. 

[0143] The effect of the present invention was evaluated as follows. HeLa uterine cancer cells were suspended in 
10% serum-Eagles MEM at a final concentration of 5x10 4 cells/ml and distributed into the wells of a 96-well microtiter 

5 plate, 100 u.l/well. After 3 days of culture at 37 °C, the uterine cancer HeLa cells adherent to the microtiter plate were 
washed with PBS x 3 to prepare a monolayer of HeLa cells. Then, 0.1 mi of the suspension of lactic acid bacteria-con- 
taining composition or the suspension of lactic acid bacteria, as diluted 2-fold with PBS (pH 5), was added to the HeLa 
cell monolayer and after 10 minutes of incubation at 37 °C, the cells were washed with PBS. The lactic acid bacteria 
were Gram-stained and those lactic acid bacteria adherent to the cells were counted under the light microscope. As a 

10 result, the lactic acid bacteria-containing composition of the present invention was found to be highly adherent to uterine 
cancer HeLa cells (Table 43). 



Table 43 



75 


Adhesion to uterine cancer cell line HeLa (n=4) 




Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 u/n 2 ) 


20 


Lactobacillus saiivarius WB1004 (FREM P-15360) 


0 


17±6 




0.5 


601 ±168** 




Lactobacillus saiivarius subsp. saiivarius (CIP103140) 


0 


17±3 






0.5 


554150** 


25 


Lactobacillus saiivarius subsp. salicinius (JCM1 150) 


0 


9±2 






0.25 


17901335** 




Lactobacillus acidophilus (CIP76.13) 


0 


23±8 


30 




0.5 


395179** 


Lactobacillus brevis WB1005 (FREM P-15361) 


0 


3215 






0.25 


355174** 




Lactobacillus casei (CIP1 031 37) 


0 


312 


35 




2.5 


3301108** 




Lactobacillus he/veticus (JCM1 1 20) 


0 


47116 






0.3 


6321171** 


40 


Lactobacillus plantarum (JCM 1 1 49) 


0 


1113 






0.6 


6571211** 




Lactobacillus paracasei subsp. paracasei (CIP1 0391 8) 


0 


412 






0.6 


18241361** 


45 


Lactobacillus rhamnosus (JCM1 1 36) 


0 


613 






0.6 


756150** 




Lactobacillus fermentum (JM1173) 


0 


111 


50 




0.3 


14861414** 




Lactobacillus delbrueckii subsp. lactis (JCM 1248) 


0 


312 






0.15 


13011364** 




Lactobacillus delbrueckii subsp. bulgaricus (JCM 1002) 


0 


211 


55 




1.25 


447136** 



35 



EP 1 082 964 A1 



Table 43 (continued) 



5 


Lactobacillus delbrueckii subsp. bulgaricus (Meiji Milk Prod- 
ucts) 


0 


6+4 






0.6 


295±40** 




Lactobacillus johnsonii (CNCM 1-1225) 


0 


3±1 






0.6 


590±102** 


10 


Lactobacillus gasseri ( JCM 1131) 


0 


14±5 






0.15 


1567±415** 




Lactobacillus acidophilus WB2001 


0 


18±10 


» 




0.15 


1308+343** j 




Studenf s Mest**: significant difference, p<0.01 — — ^ 









20 



25 



Example 32 

«* (3»10» cllstaL) otfelnM By the p™^ aure 0«oHB«nn EaZ,, 



30 



35 



40 



45 



50 



55 
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Table 44 



Adhesion to uterine cancer cell tine HeLa (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
±SD (cells/10000 urn 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


7±2 


0.16 


1736±427** 


Lactobacillus sali varius subsp. salivarius (CIP103140) 


0 


17±3 


0.5 


563±90** 


Lactobacillus salivarius subsp. salidnius (JCM 1 1 50) 


0 


9±2 


0.125 


352±79** 


Lactobacillus acidophilus (CIP76.13) 


0 


! 23±8 


0.5 


177125** 


Lactobacillus brevis WB1005 (FREM P-15361) 


0 


32±5 


0.125 


323±59** 


Lactobacillus casei (CIP103137) 


0 


3±2 


2.5 


38±9** 


Lactobacillus hetveticus (JCM 1 120) 


0 


47±16 


0.28 


150±21** 


Lactobacillus plantarum (JCM1 1 49) 


0 


11±3 


0.28 


654±195** 


Lactobacillus paracasei subsp. paracasei (CIP103918) 


0 


4+2 


0.09 


503±127** 


Lactobacillus rhamnosus (JCM 1 136) 


0 


6±3 


0.8 


331 ±79** 


Lactobacillus fermentum ( J M 1 1 73) 


0 


1±1 


0.8 


253±2r* 



40 



45 



50 
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Lactobacillus delbmeckii subso. lactis fJCMi?4ftt 


0 


3±2 




j 2.5 


438+64** 


Lactobacillus delbmeckii subsD bulaaricu<z ( \c\a 1 nr^ 


0 


2±1 




0.28 


324+94** 


Lactobacillus delbrueckU SLlbqn hiilnarinnc /Mom MIIL- d-«,j 

ucts) 


0 


6±4 




0.03 


70±23** 


Lactobacillus iohnsonii (CNCM 1.199^ 


0 


3±1 




0.28 


171 ±16** 


Lactobacillus gasseri (JCM1 1 31 ) 


0 


19±8 




0.28 


6531158** 


Lactobacillus acidophilus WB2001 


0 


7±1 




0.28 


312151** 


Lactobacillus rhamnosus (Takanashi Milk Products) 


0 


411 j 


0.28 


66111** 



Example 33 

SnZnoenT^'oTS S^SST" * " ^ 1 * & " npto 5 — PBS « • 

I014 ?L„ T ° 3 Ce " Ular concentrate < 1 - 5 * 1 ° 9 cells) obtained by centrifuging the above suspension of lactic acirt 

na at 3000 rpm for t 0 minutes was added 1 ml of an aqueous solution of aminoaS ^£m£!ZZZZ ?ST 

Snl r 6 T 35 EXamP ' e 19 t0 9iVe a ,actic «" bactena^ntainKomSn The S oHhe 
present invention was evaluated by the same procedure as in ExamniP a c a h + ♦ k i -J, .! 

.ng compose of the present .-Lon was 



Table 45 





Adhesion to uterine, cancer cell line HeLa (n=4) 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells + SD (cells/1 0000 u.m 2 ) " 


Lactobacillus saiivarius 
WB1004 (FREM P-15360) 


0 


71118 


20 


1566+284** 


Lactobacillus acidophilus 
(CIP76.13) 


0 


313 


3.2 


10+3* 


Lactobacillus johnsonii ~ 
(CNCM 1-1225) 


0 


312 


8 


1914** 


Lactobacillus gasseri 
(JCM1131) 


0 j 


1619 


3.2 


492+117** 


Lactobacillus acidophilus 
WB2001 


0 


1212 




3.2 


76112* 


Lactobacillus rhamnosus 
(Takanashi Milk Products) 


0 


9±4 




8 


25+12* 



Student's t-test*: significant difference, p.<0.05 
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Example 34 

[0147] The lactic acid bacteria grown by liquid culture as in Example 1 were suspended in PBS at a final concen- 
tration of 3x1 0 9 cells/ml. 

5 [0148] To a cellular concentrate (1 .5 x1 0 9 cells) obtained by centrifuging the suspension of lactic acid bacteria at 
3000 rpm for 10 minutes was added 1 ml of an aqueous solution of gelatin prepared in the same manner as in Example 
15 to give a lactic acid bacteria-containing composition. The effect of the present invention was evaluated by the same 
procedure as in Example 31. As a result, the lactic acid bacteria-containing composition of the present invention was 
found to be highly adherent to uterine cancer HeLa cells (Table 46). 



Table 46 





Adhesion to uterine cancer cell line HeLa (n=4) 


15 


Lactic acid bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells ± SD (cells/1 0000 urn 2 ) 




Lactobacillus sativarius WB1 004 
(FREM P-15360) 


0 


3±2 




16 


169±42** 




Lactobacillus salivarius subsp. 
Salivarius (CIP103140) 


0 


11±6 


20 


6.4 


259±84** 




Lactobacillus salivarius subsp. 
Sa//c/>7/£/s(JCM1150) 


0 


8±5 




6.4 


314±105** 


25 


Lactobacillus acidophilus 


0 


3±1 




(CIP76.13) 


1.0 


20±5** 




Lactobacillus casei (CIP1 031 37) 


0 


4±2 


30 




16 


11±4* 


Lactobacillus helveticus 


0 


47±7 




(JCM1120) 


1.0 


75±14* 




Lactobacillus plantarum 


0 


13±8 


35 


(JCM1149) 


16 


117±40** 




Lactobacillus paracasei subsp. 
Paracase/(CIP103918) 


0 


6±2 




1.0 


33±9** 


40 


Lactobacillus rhamnosus 
(JCM1136) 


0 


10±4 


16 


150±15" 




Lactobacillus delbrueckii subsp. 
Lactis (JCM1248) 


0 


28±7 




6.4 


4281101** 


45 


Lactobacillus delbrueckii subsp. 
Bulgaricus (JCM1002) 


0 


1±1 




40 


29±9** 




Lactobacillus johnsonii (CNCM I- 


0 


3±2 


SO 


1225) 


16 


26±8** 


Lactobacillus gasseri (JCM1 131) 


0 


92±9 






1.0 


236±33~ 




Lactobacillus acidophilus 
WB2001 


0 


12±2 


55 


2.5 


44±13* 



Student's t-test"*: significant difference, p<0.01 
Student's t-test*: significant difference, p<0.05 



39 



EP 1 082 964 A1 



Example 35 



[0149] The lactic acid bacteria grown by liquid culture as in Example 1 or Example 5 were susoended in PR<^ »t a 
final concentration of 3x1 0 9 cells/ml p e sus P enc, ea in PBS at a 



15 



20 



25 



30 



Table 47 



Lactic acid bacteria-containing composition 


i_acnc acid Bacteria 


Polymer cone, (mg/ml) 


Number of adherent cells 
+ SD (cells/10000 ^irn 2 ) 


Lactobacillus salivarius WB1004 (FREM P-15360) 


0 


20±11 


2.5 


72±16** 


Lactobacillus acidophilus (CIP76.13) 


0 


8±5 


16 


24+9* 


Lactobacillus gasseh (JCM1 1 31 ) 


' 0 


16±9 


6.4 


139+25** 


Lactobacillus rhamnosus (Takanashi Milk Products) 


0 


9±4 


1 


25+12* 



Student's t-tesT: significant difference, p<0.05 
Example 36 

bacteria (Lactobacillus salivarius WB 1004 or Enterococcus teenium irtJi «Lm\ ♦ procedure, ihe lactic acid 
common aatereM «, ^ ^ gtahjh laafc acS°™Srt» "b» «? ""——"I-** 



50 



55 
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Table 48 



Lactic acid production by the lactic acid bacteria adherent to uterine cancer cell line HeLa 



Lactic acid bacteria 


Polymer 


Cone, (mg/ml) 


Production of lactic acid 
(mM) 


Lactobacillus salivarius (WB1004) 


Chitosan 10 


0 


0.21 


0.6 


0.70 


Eudragit RL100 


0 


0.21 


0.04 


0.65 


Eudragit E100 


0 


0.21 


0.08 


0.46 


Gelatin AP100 


0 


0.13 


1.25 


0,80 


Enterococcus faecium (JCM5804) 


Gelatin AP100 


0 


0 


0.3 


0.27 



Test Example 1 

25 

Assay of the inhibitory effect of a Lactobacillus salivarius WB 1 004-containing composition on the presence of Helico- 
bacter pylori on the stomach cancer cell surface 

1) Preparation of a monolayer of human stomach cancer cell line MKN 45 

30 

[0152] Human stomach cancer MKN 45 cells were suspended in 10% FCS-PRMI 1 640 medium at a final concen- 
tration of 5x1 0 4 cells/ml and the suspension was distributed into the wells of a 96-weII microtiter plate. 01 ml per well. 
After 3 days of culture at 37 °C, the cells adherent to the microtiter plate were washed with PBS x 3 to prepare a mon- 
olayer. 

35 

2) Culture of Lactobacillus salivarius WB 1004 and preparation of a cell suspension and a lactic acid bacteria-contain- 
ing composition 

[0153] Lactobacillus salivarius WB 1004 was inoculated into MRS Broth and a liquid culture was carried out at 37 
40 °C for 1 6 hours. After completion of culture, the culture fluid was centrif uged at 3000 rpm for 5 minutes to give a cellular 
concentrate. To the obtained cellular concentrate was added PBS to prepare a cell suspension containing 3x10 9 /ml of 
Lactobacillus salivarius WB 1 004. A portion of this cell suspension was taken and mixed with an equal part of a solution 
composed of Chitosan 10 (0.25% aqueous solution), Eudragit RL (0.008% aqueous suspension) and Eudragit E100 
(0.008% aqueous solution) to give a lactic acid bacteria-containing composition. 

45 

3) Culture of Helicobacter pylori and preparation of a cell suspension 

[0154] Helicobacter pylori ATCC 43504 was microaerobically cultured in 5% horse defibrinated blood-containing 
brain-heart infusion (BHI) agar medium (Difco) at 37 °C for 4 days. After completion of culture, an appropriate amount 
so of cells was harvested using a platinum loop, washed with HBSS, and suspended in HBSS at a concentration giving a 
turbidity (540 nm) of 5 (ca 5x1 0 8 cells/ml). 

4) Assay of the inhibitory effect on the presence of Helicobacter pylori on the cell surface 

55 [01 55] To the monolayer of MKN 45 cells was added 1 00 uJ of a suspension of Lactobacillus salivarius WB 1 004 or 
a suspension of the lactic acid bacteria-containing composition (1 .6x1 0 9 cells/ml for both) to cause adhesion at 37 °C 
for 1 hour. PBS was used as control. After the cells were washed with PBS x 3, 50 jxl of a suspension of Helicobacter 
pylori were added and the mixture was incubated at 37 °C for 2 to 4 hours. The MKN 45 cell monolayer was washed 



41 
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rypsm. After appropriate dilution with a diluent t h! . ' '' qU,d medium < Difc °> was added so as to in^f 



75 



Table 49 



Sample (polymer) 



Lactic acid uaclena^onteln^ moos^Tl^^ 



Lactic acid bacler, at taining composition (Eudraoit ernnr 



The rate of Helicobacter 
pylori on stomach cancer 
cell surface (%) 



Lactic acid bacteria 



15 



Control 



80 



100 



Test Example 2 



- 2) Culture of , actoc . ac///us WB 1(m ^ 

ingcomposKion — WB 10 04 and prepared of a cel, suspension and. a , actio acid oacteria-contain- 

[0159] Lactobacillus salivarius VJ ft inn>i • 



45 



50 



55 



3) Cufture of EsCeriOia coU and preparation o, a cel. suspension 



4) Assay of the inhibitory effect on the presence on the ce„ surface 



[0161J 
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a suspension of the lactic acid bacteria^ontaining composition (1 .6x10 9 cells/ml for both) to cause adhesion at 37 °C 
for 30 minutes PBS was used as control. After the cells were washed with PBS x 3, 100 ul of a suspension of 
Eschench.acol, was added and the mixture was incubated at 37 °C for 3 hours. The Caco 2 monolayer was washed 

a soTJ^: r nt of Escherich : a con present on the ceN surface ™ u^z^t 

Z^Z' • r? * i ?. £ T" C3USed 10 aC< °" ,he 06,1 at 37 °C for 2 minutes to loosen the cells 

from the mcromer plate. Then, 00 0 of BHI liquid medium were added so as to inactive trypsin. After appropriate dHu 
bon wrth a diluen the suspension was spread on DHI agar plates (Nissui Pharmaceutical) and the mimber of eel 
present on the cell monolayer per well was determined. 

[0162] As a result, the suspension of lactic acid bacteria-containing composition was found to significantly inhibit 
the presence of Escherichia coll on the colon cancer cell surface (Table 50). 



Table 50 



15 



20 



25 



Inhibition of the presence of Escherichia coli on the colon cancer cell surface by lac- 
tic acid bacteria-containing composition 


Sample (polymer) 


The rate of Escherichia 
coli present on colon 
cancer cell surface (%) 


Lactic acid bacteria-containing composition (chrtosan) 


12 


Lactic acid bacteria 


65 


Control 


100 



30 



35 



40 



Formulation Example 1 

[0163] To 100 ml of a Lactobacillus salivarius WB 1004-containing composition prepared as in Example 1 50 q of 
sucrose, 1 g of ascorbic acid and flavor were added to give a syrup. «amp.e . ou g or 

Formulation Example 2 

[0164] To 100 ml of a Lactobacillus salivarius WB 1 004-containing composition prepared as in Example 1 a solu- 
tion composed of 50 g sucrose, 1 g ascorbic acid and 1 0 g gelatin and flavor was added, followed by chilling, to give a 

Formulation Example 3 

r° 1 ! 51 LaCt ° baci " us sa " va * s WB 1004-containing composition prepared as in Example 1 (100 ml) was lyophi- 
ized and he resulting powder was mixed with 1 00 g of a commercial yogurt (MEIJI Bulgaria Yogurt Meiii M Ik Products) 
to give a Lactobacillus salivarius WB 1 004-contalnlng composition-yogurt food. Products) 

Formulation Example 4 

45 r° 1 ! 61 * «, A U>Ct ° baCl " US Sa/,VarfuS WB 1 004^ontaining composition prepared as in Example 1 (1 00 ml) was lyophi- 
.zed and the resulting powder was filled into an aluminum packet to give a Lactobacillus sulivarius WB 1 004 composi- 
te to accompany a commercial yogurt (MEIJI Bulgaria Yogurt. Meiji Milk Products) for ingestion after extemporaneous 

so Formulation Example 5 

[0167] A Lactobacillus salivarius WE 1 004-containing composition prepared as in Example 1 (1 00 ml) was lyophi- 
hzed and after addmon of 1 00 g of .actose. 1 0 g of corn starch. 1 0 g of hydroxypropy.cellu.ose and 5 g of hydTgeSed 
^ oil to the resulting powder, the mixture was compressed with a tablet machine to give tablets each weighing 240 mg. 

Formulation Example 6 

[0168] A Lactobacillus salivarius WB 1 004-containing composition prepared as in Example 1 (1 00 ml) was lyophi- 
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a Sow* sta,, t0 alve ,„. gmlute » m *"» « • Mk| machine, Mtaed b, =ft.^.l« n 2 



s Formulation Example 7 
[0169] 



20 



25 



30 



35 



* — 1 Ooo m„ .3 lyoph , 

advance and added in small portions to the above X 2l 75 9 ° f white P e,ro,atu ™ «*m melted in 

was caused to solidly under agitation to gfve ointm^pe « 0r !eT 9 ^ the Wh °' e mixture 

Formulation Example 8 

.he „., _ divided * ,0 .„d ™ He d idCSSISSS! ^TT ^ Ate ' 8r -*" 

Formulation Example 9 

the m,xture was compressed with a tablet macL **XS^££2^ ***** * reSUltin9 P °^ er ' 
INDUSTRIAL APPLICABILITY 

SLen?:^ the pharmacologic action of lactic 

clearance otthelactlc acid bacteria from the digestive «E££5ZlZZ th t e , Uro9enita ' "B" antagonizing the 
contributes a great deal to effective elimination of HelicateZTLZ ° r ? an - before, the present invention 

and therapy of food allergies and enables provision of T °" enterohe "«>"hagic gseftertfeftto coff 

vention of urogenital infections. Pharmaceutical products and foods for the therapy and/or pro- 



claims 



7 - ^■sssxasr"--'- 0 *'' 
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8. The lactic acid bacteria-containing composition according to Claim 3 
wherein the basic polymer is gelatin. 

9. The lactic acid bacteria-containing composition according to Claim 3 
s wherein the basic polymer is aminoalkyl methacrylate copolymer E. 

10. The lactic acid bacteria-containing composition according to Claim 3 
wherein the basic polymer is aminoalkyl methacrylate copolymer RS. 

io 11. The lactic acid bacteria-containing composition according to Claim 3 
wherein the basic polymer is lactoferrin. 

12. The lactic acid bacteria-containing composition according to Claim 3 
wherein the basic polymer is lysozyme. 

15 

13. The lactic acid bacteria-containing composition according to Claim 1,2, 3 4567891011 or is> 
wherein said pharmacologic action is elimination of Helicobacter pylori. ^12 

14. The lactic acid bacteria-containing composition according to Claim 1,2, 3,4 56789 1011 or 1? 
20 wherein said pharmacologic action is elimination of enterohemorrhagic Escherichia coli. ' ' 

15. The lactic acid bacteria-containing composition according to Claim 1 , 2, 3, 4, 5 6 7 8 9 10 11 or 1? 
where.n said pharmacologic action is therapeutic activity against food allergies! ' ' ' 

25 16. The lactic acid bacteria-containing composition according to Claim1,2,3,4 5 6 7 8 9 10 11 on? 

wherein said pharmacologic action is therapeutic anchor prophylactic activity against Sections of the urogenital 

17. The lactic acid bacteria-containing composition according to Claim 16 
30 wherein the urogenital organ is the vagina. 

18. A pharmaceutical product 

T^T^sXT i7 aCid baCteria - COntainin 9 «™P°s»ion according to Ciaim 1 , 2, 3. 4, 5, 6, 7, 8, 9, 1 0. 

19. A food 

which comprises the .actio acid bacteria-containing composition according to Claim 1 . 2, 3, 4. 5, 6. 7, 8. 9, 1 0, 
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